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and .i plant skip I ( P25 I ) ( oi H plots were seeded with roundup i ead hybrids In 2(1(14. 2’Yi’
200( and 2007 Sorghum was generally :oncept pwtectcd seed Some of the sites inclucle(I
variable plant population in combination with alter native planting arrangements There exists a
trend fbr the alternative planting arrangements to yield higher than conventionally planted corn
and sorghum when yields are less than 3500 kg ha” (50-60 bushels/acre). The effect is not
always statistically significant We did not observe either a disadvantage or an advantage if
yields potentia[s are greater than this up to at least 5000 kg ha—I (80 bushels/acre). An analysis of
these data would suggest, that the alternative planting arrangements show potential Ibr greater
yields in dryer areas and/or in dry years whei e yields arc less than SOC ke ha— I I Sr bushel
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population in a conventional planting, is twice as dense “in the row’ in the skiprow planting.
For example, a 12,000 plant per acre planting using the skipow method, would have a plant
density in the row, equivalent to a 24,000 plants per acre planting in a conventional plantin.
This “high population” in the row makes up ft,r no plants in the skiprow.

MATERIALS AND METIIODS
Four planting arrangement treatments (replicated four times) are being evaluated in these

experiments Ihe treatments are plant 2 ions skip 2 rows tP2S2) plant i skip i tPISI) plant
2, skip I P2S1); and conventional 30inch rows. All planting schemes were seeded at three plant
populations of 8,000 12,000 and 16,000 plants per acre in 2005, 2006 and 2007W In 2004, only 2
populations of 12 and 16 thousand were included in the study. All are seeded with a roundup
ready hybrid (,LAZER L45F3 in 2004 and 2005 and N42m2 in 2006, and P38H66 in 2007) into
barley stubble in 2004 and into stripper head wheat stubble in 2005, 2006 and 2007. Planting is
with a John Deere Maximerge air seeder on or with in a day or two of May 25 each year. The
sites are sprayed with V2 lb a.i atrazine and glyphosate just prior to planting. Plots are fertilized
with 6070lbs of N top dressed 2 inches to the side of the seed opeiier using UAN (320.0) and
20 lbs of P (P205)as ammonium polyphosphate, (10340) was applied with the seed at planting.
Roundup was sprayed at V8 stage of development for weed control, Grain sorghum was seeded
at 20,000 and 40.000 plants per acre using P252, P1 SI and compared with conventionally
planted grain sorghum on 3O4nch centers in 2005 and 2006. In addition to the replicated small
plot studies for corn and sorghum in 2005, and 2006 three bulk fields on the station each year
were split in half; with one half planted in the P2S2 arrangement at 12,000 plants per acre and
the other half planted at the same population in conventional 30 inch rows.Several on farm experiments were also conducted near Scott City, Kansas. In these
experiments Dryland corn was planted in randomized replicated blocks with strips 16 to 32 rows
wide across whole 40 and 8Oacre fields. Each 16 or 32 row strip was planted one of three
arrangements and replicated 4 times. The three planting arrangements tested were P252, P1 SI
and conventional planting. We dropped P251 because it was so similar in response in our other
research to conventional planting that we felt the treatment was redundant.

RESULTS AND DISCUSSION
Skip.row planting does ten.d to mitigate yield reducti.ons due to drought. This is most

apparent in. those experiments where yields were average, to low (Fig 1). Both. P25.2 and P151
increased corn and sorghum yields at Akron where “overall” yields are minimal and l.im.ited by
drought (less than 56 bushel/acre or’ 3500 kg haj. On the other hand, skip-row plantings tended
to produce yields equal to or slightly less than conventional planting when yields were high for
the region (‘80 to 100 busbe.ls/acre or 4000-5000 .kg ha’).. in these data sees, the alternative
plantiig arrangements especially P2S2 and. p1 SI produced 500 ‘1800 more kg of grai..n ha’1 (8-
28 bushels/acre) than conventionally planted corn and sorghum. A fitted regression equation of
the yield increase from skip-row planting was regressed on the average conventional yield for
each experimental site (Fig 2). This equation indicates that yield-increases due to skip-row
planting decline as conventional yields increase above 3500 kg ha1 (56 bu/acre).
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We suspect the advantage with skiprow occurs when first the crop is limited by dry

ondthons The athantage ‘esLlts horn a timing ov ater use In other ords, the crops planted n

skiprow are not able to get to the water in the skiprow area when they are small, so that water is

Iett as a reserve for later tl’e season (when plants hae eached flowering and are largerI

Because these crops are sensitive to drought during flowering, the “water reserv&’ .in the s.kip

row area tends to counteract the drought that commonly occurs during flowering in the CGPR.

In a conventional planting, where the plants are more evenly distributed in the field, soil water is

used as the plants grow and is depleted earlier in the season (plants just don’t plan for the future

very well).
We measured water in the skiprow midd.IesofP2S2. and in the harrow of conventionally

planted corn at 296 thousd plants ha’ population We found more water was left at the end of

the season in P2S2 than in conventionally planted corn in the middle of the skip (the furrow)

This suggests the system needs further refinement with respect to optimal skip-row width
In the 11 experiments we conducted, the skip-row managed corn averages 6-bushel

reater corn yield than the contentionallv planted root [he ncreae ii “e’d , stai1stieaii’

sisnificant in 200S and 2*h,u and Ic s,gniganL whcn ni tar data s muuded in the analysis of

A4 A5 AS5 A6 As6 A7 S5 E5 Su6 SS6 S6 Ave

Il -

1 i))



variance (Fig 1), At Scott City. Kansas, we measured significantly more corn with skipr

2005 but only one location out of 5 did we see an increase in corn yields at Scott City in 1

Because population has not influenced yields in these experiments we avermred ac

population to evaluate planting architecture effects. In whole split field comparisons, the P

planted corn had higher yields in each field (Table 1). The increase ranged from 8 to 27 bus.

in favor of the P282 corn over the conventionally planted corn. Drew Lyon, Alex Pavlista, I

Klein and Alan Schiegel conducted similar experiments, at Trenton Ogalala, and Scottsbli

Nebraska and at Tribune Kansas in 2005. In those studies, the skip-row corn in the P282 r

P181 arrangements were 10-12 bushels better than the conventionally planted corn. Yields wt

between 64 and 74 bushels (averaged across 4 replications) for the skip row corn and about

bushel for the conventional corn at Trentor and at Ogalala At Tribune and at Scowthluff yiel

were between 80 and 92 bushels with no trend for an advantage or disadvantage with plantir

arrangement, in a preliminary analysis it seems as though the alternative planting arrangemeni

are more likely to show an advantage if yields are less than 70 bushel but the effect is nc

consistent. With grain sorghum both P282 and P iS I had significantly greater yields than tht

conventionally planted grain sorghum at either population of 20,000 or 40,000 plants/acre it

2005. However in 2006 only P282 showed a yield advantage over conventionally planted grain

sorghum (Table 2).

Table 1. Dryland corn yields in whole fields planted in the P282 arrangement as compared to

conventionally planted corn at the USDA-ARS CGPRS, Akron Colorado, These fields are 4 to

15 acres in size with 3 fields used each year.

Table•• 2 iprov Grain orghum at the USDA-AR.S CGPRS .Akiou, Colorado and at Scott city

Kansas.
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Fig 2. Increase in corn or sorghum yields above conventional planting from skip-row planting as
a function of overall conventional yields.
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CONCLUSIONS

Many times the skip-row planting arrangements result in significantly greater yields. For corn the
average increase across all site years i.s about 6 bushel.. The yield advantage with skip—row is
more likety seen under conditions of low yield due to drought, when yields are less than 60-70bushel, (Figure 1). When yi.elds are greater than 70 but not greater than say 100 bushel there is
less likelihood of either observing an advantage or disadvan.tage with skip-row planting. in
Figure 2, we see a greater response to skip-row planting as yield potential in the conventionallyplanted corn is less. For example compare the yield as a percentage increase at 20 bushels versusat 60 or 70 bushel. There is some concer.ir regarding the “plant two skip two arrangem.ent” in that
you have 90 .(nches of space fOr weeds to grow. Weed Control and the best methods for fertilizer.placement in skip-row are unresolved issues. What is the best method of placement for fertilizingskip—row corn? We also question what should be the optimal distance to skip between the pairedrows. What is “magic” about a 90 inch gap?

When skip-row does provide an advantage why does it happen? We suspect that it has todo with the timing of water availability to the crop. You don’t have more water in a ship-rowOdd a plant rp time han in a onentIo1Nali; planted ed &‘ cl’rd tn the thip
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row technique is the timing of water use The small plants in the planted rows, in the skip-nfitJd, will use all of the water that is in the immediate icinit of wheie they ire grow trig butnot big enough (don t have the loot development vet) to get to the water in the skip area wti
they ire small How e\er as the mature the plantc ire laige enough to get to the reservewater in the middles of the skip-tow area Ethe key point here is the critical moisture demar
period for corn development is silking1pollination Because these crops are sensitive to drouei
luring flowering the watet reseeve in the skip-row ira tends to counteract the drought tb
Lonunonly occurs dunng flowering in the CGPR In a conventional planting where the plants ar
more evenly distnhuted in the field, soil water is used as the plantc grow and is depleted earlie
in the season (corn and sorghum plants just don I nian fbr the fhture ery well) The skip-ro’
method ensures that sonic water will still be left in the SOil profile for the crop during that criticai
period at pollination. That extra water reserve then can result in better yields with the skip-row
technique at yield potentials common fbr the dryer portions of the CGPR.
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